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This invention relates fo automatic control 
systems applicable fo continuous web cut-off 
mechanisms, and more particularly fo an im- 
proved system for controlling and maintaining 
the operation of web-feeding and the web cut-off 
means in predetermined register. 
In modern package-making machines, in which 
-articles or materials are enctosed in wrappers 
which are cut from webs of paper or similar ma- 
terials, it is usual to cut a succession of single 
wrappers from a web on which is provided a suc- 
cession of imprints or designs (one design for 
each wrapper) spaced af an equal distance from 
each other. If is usually requiied that in each 
of the wrappers thus cut, the design shall occupy 
an exact predetermined position on ifs wrapper 
in relation fo the line of cutting; i. e. the printed 
design must be kept in "register" with the cut- 
ring mechanism. 
When the web has been printed and wound 
on a roll to be fed tarer into a packaging 
chine, there is no deflnite relation between the 
actual printing and the roll which feeds the web 
into the machine. The slightest error in the re- 
lation between the feed rott travel per cutter 
operation and the spacing of the printing on the 
web will result in cutting through the printed 
design. For example, even though this error 
should be only ] of 1%, after 500 sheets bave 
been run, the cut witt occur in the middle of the 
sheet rather than af the correct point--and on 
high speed machines it requires only a short rime 
fo cut off 500 sheets. 
Heretofore the problem of register control bas 
been attacked mainly from the standpoint of ex- 
ercisng control over the feed of the web in order 
to bring the cut-off into predetermined register. 
Such controls, however, are inapplicable to the 
cutting of webs fed directty from a printing press 
or like web-handling machinery operating at 
constant speed. NIoreover, in devicesheretofore 
proposed and/or used the mechanisms bave been 
such that corrective operations responsive fo off- 
register conditions bave been too slow to provide 
satisfactory cut-off register control on high speed 
machines. 
Therefore, an object of this invention is fo pro- 
vide an improved and simple means for control- 
ling the register of a web at the point of sever- 
ance. 
Another object is to provide an improved web 
cut-off register control means useful on high- 
speed continuous web feed machines. 
Still another object is to provide a web cut- 
off control means which is more rapidly respon- 
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sire fo out-of-register conditions than are the 
cut-off control means heretofore known. 
A still further object is fo provide in a device 
for continuously cutting printed bands from 
5 web having printed thereon unit designs, cut-off 
register control means operative fo maintain the 
cutter knife in synchronization with the unit de- 
sign printed on the web. 
These and other objects will more clearly 
l0 pear hereinafter. 
These objects are accomplished by my inven- 
tion which, briefly stated, comprises providing 
separate etectric motors for driving the feed rolls 
and the cutter knife, respectively, of the usual 
15 web-cutting mechanism, correlating the relative 
speed of the motors fo secure cut tengths of the 
desired measure by coupling the feed rotl drive 
motor with a tachometer generator and employ- 
ing the electric power so generated (having a pre- 
20 determined reference voltage which is, of course, 
directly related fo the speed of the drive rollmo- 
for), for driving the cutter motor. Substantialty 
instantaneous correction of out-of-register con- 
ditions is provided by increasing or decreasing 
25 the normatly constant reference voltage applied 
fo the cutter motor, responsive (preferabty by 
means of photo-electric devices) fo out-of-regis- 
ter conditions of the web relative fo the point of 
cut whereby the cutter motor speed is increased 
30 or decreased fo bring the cut back into register. 
My invention, in a preferred modification will 
now be more specifically described with reference 
fo the accompanying drawing wherein: 
Fig. 1 is a schematic view illustrative of the 
35 cut-off register control system of this invention; 
Fig. 2 is a diagrammatic sketch of the selector 
switch; 
Fig. 3 is a front elevation showing an illustra« 
tire disposition of the openings in the rotating 
40 disc element of the phase detector; and 
Fig. 4 is a diagram showing the rime phasing 
of the electrical pulses from the phase detector 
and the photoelectric scanner. 
Referring fo Fig. 1-the pre-printed web ma- 
45 terial I, either umvinding from a rotl or coming 
directly from a printing press, etc., is pulled 
under the photoelectric pickup device or scanner 
2, printed surface up, by driven feed rolls 3 and 
is then thrust between the rotating knives 
50 which cut if off in the correct length, with the 
printing properly registered. The photoelectric 
pick-up or web scanner 2 is of conventional de- 
sign and comprises a light source which is pro- 
jected onto the printed surface of the tubing 
55 by means of an opticat system. This light is 
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reflected and picked up by another optical sys- 
rem, which projects the reflected light onto a 
photoelectric tube. Any interruption or varia- 
tion in reflected light will affect the output of 
the photoelectric tube, whose signal is pre-am- 
plilied in the photoelectric pick-up head and 
then transmitted fo an electronic mixing and 
integrating device 5 of conventional design 
(shown in Fig. 16 of pamphlet GEH-1429A, pub- 
lished by General Electric Company, Schenectady, 
N.Y.). The feed rolls S are dr.iven by an inde- 
pendent motor 6 operated from a conventional 
motor control panel 9. This saine motor also 
drives a D. C. tachometer generator 7. The cur- 
rent from the generator passes through a ratio 
control 5 and the current from 5 at a pre-deter- 
mined reference voltage directly proportionate fo 
the speed of motor 6 is then passed to the input 
of an amplidyne generator |D (such as is de- 
scribed in a.n article entitled "Torque and speed 
.regulation with the electronic amplidyne" in 
Electric ManUfacuring, July 1948) which in 
turn supplies power to an independent cutter 
drive motor  which drives rotating knives 4. 
When the speed of the feed ro]l motor changes, 
thus changing the voltage from the tachometer 
generator, the ratio control automatically changes 
the reference voltage to the amplidyne generator 
in proportion, so that the cutter drive motor 
speed changes according]y. Thus, regardless of 
the speed of the feed roll motor, the speed of 
the cutter motor wil] be in phase therewith and 
hence will always cut sheets of the same length. 
An added feature of this type of a drive for the 
cutter, is that when the feed roll motor stops, 
the cutter motor wi]l also stop. The ratio con- 
trol is simply a voltage control device which en- 
ables one fo preset the reference voltage in a 
predetermined ratio to the voltage applied to 
the motor 6 whereby sheets of any desired length 
may be eut. The reference voltage from the ratio 
control is supp]emented in the input of the ampli- 
dyne generator by the CUrl'ent from the mixing 
and integrating device 5, which varies accord- 
ing to the location of the design on the web. As 
is more fully described hereinafter, any change 
in location of the design is instantly reflected by 
the output of the mixing and integrating device 
to the amplidyne, and in turn to the cutter drive 
motol'. 
Correction of the speed of cutter motor 
sponsive to out-of-register conditions of the 
printed web is obtained by feeding a sma]] plus 
or minus voltage to the input of the amp]idyne 
generator from the output of the e]ectronic mix- 
ing and integrating device 5 the input of which 
is supplied from the photoelectric scanner 2 and 
a phase detector unit 
and 3 a suitable phase detector unit 2 (described 
in pamphlet GEI-/-1429A, published by General 
Electric Company, Schenectady, N. -.) com- 
prises essentia]]y a light source $, two photo- 
electric tubes 4 and 5 which are positioned fo 
receive light from source 3 through two suitable 
optical systems (hot shown), and a slotted ro- 
tating disc  $ positioned between the light source 
and the ce]]s to interrupt the light therebetween. 
Light source , tubes |4 and 5, and the accom- 
panying optica] system are preferably rotatab]y 
mounted as a unit for adjustment with respect to 
dise . The dise 6 is direct]y driven bY cutter 
motor   and is provided with two staggered slots 
4  and 5' aligned with tubes |4 and  respec- 
tively so that the light will pass through each slot 
to its aligned tube and activate the latter once for 
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every revolution of the dise. The slots are so po- 
sitioned, one with respect to the other, that the 
distance or "dead zone" (a in Fig. 3) between the 
slots is slightly greater than the width of the 
5 printed hand on the web, and the speed of tahe 
cutter is adjusted relative to the speed of the 
web so that in normal operation light passes thru 
one slot and energizes its photoe]ectric tube just 
before the design is scanned bY the scanner and 
l0 passes thru the other slot and energizes its tube 
just after the design is scanned by the scanner. 
Thus one slot controls the forward phase and the 
other slot controls the retard phase of the cor- 
rection cycle. The electrical pulses from the 
15 tubes are preferably preamplified and are then 
ïed into the input of the electronic mixing and 
integrating device 6 which, as stated hereinabove, 
is of conventional design and comprises essen- 
tially two double grd mixer power tubes (ôVô) 
20 feeding a 1:1 ratio transformer. 
It wi]l be apparent from the foregoing that 
when the cutter and the design on the web are 
in register for proper cutting an electrical pulse 
or signal of positive po]arity from one photoelec- 
25 tric tube of the phase selector will be fed into 
the e]ectronic mixer and integrator 5, fol]owed 
by a pulse of positive polarity from the scanner 
2, which pulse is followed in turn by a pulse from 
the other photoelectric ce]l of the phase selector 
30 which is converted by an e]ectronic tube to a 
pulse of negative polarity. The time pattern of 
this signal sequence for every revolution of dise 
 6 is diagrammed in Fig. 4. As long as the pulses 
are fed into ' in the order described the signal 
35 input to the grids of the mixer tubes will hot 
coincide; hence, no current will pass and the 
output from  will be zero, and the cutter motor 
  will be driven by the output from the ampli- 
dyne generator contro]led by the predetermined 
40 reference voltage only as described hereinabove. 
Howevcr, shou]d the scanning signal or pulse be 
out of phase and overlap or coincide in rime with 
one or the othcr pulse from the phase detector 
the input into the grids of the mixer tubes of 5 
4 will coincide and a plus or minus current, depend- 
ing on whether the retard or forward pulse from 
the phase detector coincides with the signal from 
the scanner, will be de]ivered to the electronic 
controlled D. C. power supp]y or high gain multi- 
50 pie fie]d generatoï such as the amplidyne, there- 
by increasing or decreasing the output of the 
latter to speed up or s]ow down the cutter motor 
and thus bring the cutter and web design into 
register. 
5 While the control system hereinabove described 
is obviously applicable to the cutting of almost 
any web material customarily eut into shorter 
lengths, it is particularly applicable to high speed 
operations such as the cuttin of shrinkab!e 
00 printed bands from printed tubing of regenerated 
cellulose where accurate registration of the print- 
ed design on the band is required and very close 
tolerance limits in cutting must be observed.. 
The cutter may, of course, be of any suitable 
03 and/or convenient design such as a rotary, 
straight knife edge, reciprocating, etc. IAkewise 
the electric and e]ectronic equipment employed 
need not be restricted to the designs herein- 
above described since it is apparent that a variety 
70 of electronic devices available to the art may 
obvious]y be employed with the same effect with- 
out departing from the spirit of my invention. 
I claim: 
Apparatus for continuous]y cutting predeter- 
75 mined lengths from a web having a succession 
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of like designs or indicia thereon, the point of 
cut being in register with the design or indicia, 
comprising in combination a cutter blade, an 
electric cutter motor driving said cutter blade 
cooperating positively driven feed rolls positioned 
fo ïeed to said cutter blade continuous web hav- 
ing a succession, of spaced designs or indicia 
thereon, an electric ïeed roll motor driving said 
feed rolls, a tachometer generator driven by said 
ïeed roll motor operative fo generate a current 
of a reference voltage directly proportionate fo 
the speed of said feed roll motor, an electronic 
amplidyne generator energized by said current 
at said reference voltage and arranged fo 
nish electric power of predetermined voltage to 
operate said cutter motor at a constant speed 
which is in predetermined ratio to the speed 
the ïeed motor whereby to cut lengths of web 
of predetermined size from the continuous web, 
photoelectric tube web scanning means operative 
to indicate the position of the web, photoelectric 
tube means operatively associated with said scan- 
ning means fo indicate the position of the cutter 
blade at the rime oï cut relative fo said design 
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and responsive fo out-of-register condition to 
passa current of negative polarity into the input 
of said electronic amplidyne generator, whereby 
to retard the speed of the cutter motor by reduc- 
5. ing the voltage applied thereto, photoelectric 
tube means operatively associated with said scan- 
ning means to indicate the position of the cutter 
blade af the rime of cut relative fo said design 
and responsive to out-of-register conditions to 
passa current of positive polarity into the input 
of said electronic amplidyne generator, whereby 
to advance the speed of the cutter motor by in- 
creasing the voltage applied thereto whereby fo 
maintain register. 
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